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LIPASE VARIANTS 

FIELD OF THE INVENTION 

The present invention relates to lipase variants with reduced potential for odor gen- 
eration and to a method of preparing them, it particularly relates to variants suited for use in 
5 detergent compositions, more particularly variants of the Thermomyces lanuginosus lipase 
showing a first-wash effect and a reduced tendency to fomr) odors when washing doth soiled 
with milk fat 

BACKGROUND OF THE INVENTION 

Lipases are useful, e.g., as detergent enzymes to remove lipid or fatty stains from 
10 clothes and other textiles, as additives to dough for bread and other baked products. Thus, a 
lipase derived from Thermomyces lanuginosus (synonym Humicota lanuginosa, EP 258 068 
and EP 305 216) Is sold for detergent use under the tradename Lipolase ® (product of Novo 
Nordisk A/S). WO 0060063 describes variants of the T. lanuginosus lipase with a particularly 
good first-wash performance in a detergent solution. WO 9704079. WO 9707202 and WO 
15 0032758 also disclose variants of the 7. lanuginosus lipase. 

In some applications, it is of interest to minimize the formation of odor-generating 
short-chain fatty acids. Thus, it is known that laundry detergents with lipases may sometimes 
leave residual odors attached to cloth soiled vwth milk (EP 430315). 

SUMMARY OF THE INVENTION 

20 The inventors have found that attaching a peptide extension to the C-temninal amino 

acid of a lipase may reduce the tendency to form odor. This may lead to lipase variants with 
a reduced odor generation when washing textile soiled with fat which includes relatively 
short-chain fatty acyl groups (e.g. up to Cs) such as dairy stains containing butter fat or tropi- 
cal oils such as coconut oil or palm kernel oil. The variants may have an increased specificity 

25 for long-chain acyl groups over the short-chain acyl and/or an increased acM\y ratio at alka- 
line pH to neutral pH, i,e. a relatively low lipase activity at the neutral pH (arourwi pH 7) dur* 
ing rinsing compared to the lipase activity at alkaline pH (e.g. pH 9 or 10) similar to the pH in 
a detergent solution. 

Accordingly, the invention provides a method of produdng a lipase by attaching a 
30 peptide extension to the C-terminal of a parent lipase and screening resulting polypeptides 
for lipases with any of the above improved properties. 

The invention also provkJes a polypeptide having lipase activity and having an 
amino add sequence which comprises a parent polypeptide with lipase activity and a peptide 
extension attached to the C-temninal of the parent polypeptide. 
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UAMH (University of Alberta Mold Herbarium & Culture Collection), Devonian Bo- 
tanic Garden. Edmonton. Alberta, Canada T6G 331. 

Alternatively, the parent lipase nnay be a variant obtained by altering the amino add 
sequence of any of the above lipases, particulariy a variant having first-wash activity as de- 
5 scribed in WO 0060063 or as described below. 

Peptide extension at C-terminal 

The invention provides attachment of a peptide addition by a peptide bond to the G* 
temrtinal amino add of a parent lipase (e,g. to L269 of the T. lanugrnosus lipase shown as 
SEQ ID NO: 2). The peptide extension may be attached by site-directed or random 
io mutagenesis. 

The peptide extension at the C-terminal may consist of 2-15 amino acid residues, 
particulariy 2-1 1 or 3-1 0, e.g. 2. 3. 4, 5, 7, 9 or 1 1 residues. 

The extension may particulariy have the following residues at the positions indicated 
(counting from the original C-terminal): 
15 -a negative amino add residue (e.g. D or E) at the first position, 

■ a small, electrically uncharged amino add (e.g. S, T, V or L) at the 2"^ and/or 
the 3"* position, and/or 

■ a positive amino add residue (e.g. H or K) at the 3"*-7*^ position , particularly 
the 4^ 5*^or6^ 

20 The peptide extension may be HTPSSGRGGHR or a truncated fomi thereof, e.g. 

HTPSSGRGG . HTPSSGR. HTPSS OR HTP. Other examples are KV, EST, LVY, RHT. 
SVF, SVT, TAD, TPA. AGVF and PGLPFKRV. 

The peptide extension may be attached by mutagenesis using a vector (a plasmid) 
encoding the parent polypeptide and an oligonucleotide having a stop codon corresponding 

25 to an extension of 2-15 amino acids from the C-tenminal. The nucleotides between the C- 
termtrial and the stop codon may be random or may be biased to favor the amino adds de- 
scribed above. One way of doing this would be to design a DNA otigo, which contains the 
desired random mutations as well has the sequence necessary to hybridize to the 3*erKl of 
the gene of interest. This DNA oligo is used in a PCR reat^on along with an oligo with the 

30 capability of hybridizing to the opposite DNA strand (as known to a person skilled in the art). 
The PCR fragment is then doned into the desired context (expression vector). 

Increased long-chain/short-chain specificity 

The lipase of the invention may have an increased long-chain/short-chain spedfidty 
compared to the parent enzyme, e.g. an increased ratio of activity on long-chain (e.g. Ci©- 
35 C20) triglycerides to the activity on short-chain (e.g. C4-Ce) triglycerides. This may be deter- 
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Also, the lipase may have a negative or neutral net etectric charge in the region 90- 
101 (particulariy 94-101), I.e. the number of negative amino adds may be equal to or greater 
than the number of positive amino adds. Thus, the region may be unchanged from Lipolase, 
having two negative amino adds (096 and E99) and one positive (K98), and having a neutral 
5 amino add at position 94 {N94), or the region may be modified by one or more substitutions. 

Alternatively, two of the three amino acids N94. N96 and E99 may have a negative 
or unchanged electric charge. Thus, all three amino adds may be unchanged or may be 
changed by a conservative or negative substitution, i.e. N94(neutral or negative), D(negative) 
and E99(negative). Examples are N94P/E and D96E. 
10 Further, one of the ttiree amino adds N94, N96 and E99 may be substituted so as to 

increase the electric charge, i.e. N94(positive), D96(neutral or positive) or E99 (neutral or 
positive). Examples are N94K/R, D96I/L/N/S/W or E99N/Q/K/R/H. 

The parent lipase may comprise a substitution corresponding to E99K combined 
witii a negative amino add in the region corresponding to 90-101, e.g. D96D/E. 
15 The substitution of a neutral with a negative amino add (N94D/E), may improve the 

performance in an anionic detergent. The substitution of a neutral amino add with a positive 
amino add (N94K/R) may provide a variant lipase vrith good perfomiance both in an anionic 
detergent and in an anionic/non-ionic detergent (a detergent with e.g. 40-70 % anionic out of 
total surfactant). 

20 Amino acids at other positions 

The parent lipase may optionally comprise substitution of other amino acids, particu- 
larly less than 10 or less than 5 such substitutions. Examples are substitutions corresponding 
to Q249R/K/H. R209P/S and G91A in SEQ ID NO: 2. Further substitutions may, e.g., be 
made according to principles known in the art, e.g. substitutions described in WO 92/05249, 
25 wo 94/25577, WO 95/2261 5. WO 97/04079 and WO 97/07202. 

Parent lipase variants 

The parent lipase may comprise substitutions corresponding to G91G/A 
+E99E/D/R/K +T231T/S/R/K +N233N/Qm/K +Q249Q/WFVK in SEQ ID NO: 2. Some particu- 
lar examples are variants wth sut)stitutions corresponding to the following. 

30 

T231R-^N233R 

D96L'*-T231R+N233R 

G91A+ E99K'f T231R-*- N233R» Q249R 

R209P ^'T231R+N233R ' 

E87K ■*-G91D ^^D96L ■fG225P -^T231R •frN233R +Q249R +N251D 

G91A +E99K +T189G +T231R +N233R -K3249R 
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nal of Molecular Biology, 48. 443-45). using GAP with the following settings for polypeptide 
sequence comparison: GAP creation penalty of 3.0 and GAP extension penalty of 0.1 . 

Amino acid sequence alignment 

In this specification, amino add residues are identified by reference to SEQ ID NO: 
5 2. To find corresponding positions in another lipase sequence, the sequence is aligned to 
SEQ ID NO: 2 by using the GAP alignment. GAP is provided in the GOG program package 
(Program Manual for the Wisconsin Padcage, Version 8, August 1994, Genetics Computer 
Group. 575 Sdence Drive, Madison, Wisconsin. USA 5371 1) (Needleman, S B. and Wunsch, 
CD,. (1970), Journal of Molecular Biology, 48. 443-45). The follovwng settings are used for 
10 polypepUde sequence comparison: GAP creation penalty of 3.0 and GAP extension penalty 
of 0.1, 

DNA sequence. Expression vector. Host cell. Production of lipase 

The invention provides a DNA sequence encoding the lipase of the invention, an ex- 
pression vector hartx)rin9 the DNA sequence, and a transfonmed host cell containing the 
15 DNA sequence or the expression vector. These may be obtained by methods known in the 
art 

The invention also provides a method of produdng the lipase by culturing the trans- 
fomned host cell under conditions conducive for the production of the lipase and recovering 
ttie lipase from the resulting broth. The method may be pracUced according to prindples 
20 known in the art. 

Lipase activity 

Upase activitv on tributvrin at neutral and alkaline oH (LU7 and LU9) 

A substrate for lipase is prepared by emulsifying tributyrin (glycerin tributyrate) using 
gum Arabic as emulsifier. The hydrolysis of tributyrin at 30 "0 at pH 7 or 9 is followed in a 
25 pH-stat titration experiment. One unit of lipase activity (1 LU7 or 1 LU9) equals the amount of 
enzyme capable of releasing 1 pmol butyric add/min at pH 7 or 9. LU7 is also refen^d to as 
LU. 

The relative lipase activity at neutral and alkaline pH may be expressed as LU9/LU7. 
This ratio may be at least 2.0. 

30 Lipase activitv on triolein fSLU) 

The lipase activity is measured at 30**C and pH 9 with a stabilized dive oil emulsion 
(Sigma catalog No. 800-1) as the substrate, in a 5 mM Tris buffer containing 40 mM NaQ 
and 5 mM caldum chloride. 2.5 ml of the substrate is mixed with 12.5 ml buffer, the pH is ad- 


NZAS-0022425 


wo 02/062973 PCT/DK02/00084 

9 


Phosphonate [1-hydroxyethane-1,2-diylbis(phosphonic aad)] 

0.1 



Sodium perborate monohydrate 

11.2 

Tetraacetylethylenediamine (TAED) 

6.3 



Copoly(acrylic acid/maleic acid) 

4.3 

SRP (soil release polymer) 

1.2 


Detergent additive 

According to the invention, the lipase may typically be used as an additive in a de- 
tergent composition. This additive is conveniently fomiulated as a non-dusting granulate, a 
stabilized liquid, a slurry or a protected enzyme. The additive may be prepared by methods 
5 known in the art 

DETERGENT COMPOSITION 

The detergent compositions of the invention may for example, be formulated as 
hand and machine laundry detergent competitions including laundry additive compositions 
and compositioris suitable for use in the pretreatment of stained fabrics, rinse added fabric 

10 softener compositions, and compositions for use in general household hard surface cleaning 
operations and dishwashing operations. 

The detergent composition of the invention comprises the lipase of the invention and 
a surfactant Additionally, it may optionally comprise a builder, another enzyme, a suds sup- 
presses a softening agent, a dye-transfer inhibiting agent and other components convention- 

15 ally used in detergents such as soil-suspending agents, soil-releasing agents, optical bright- 
eners, abrasives, bactericides, tamish inhibitors, coloring agents, and/or encapsulated or 
non-encapsulated perfumes. 

The detergent composition according to the invention can be in liquid, paste, gel, 
bar, tablet or granular fonms. The pH (measured in aqueous solution at use concentration) 

20 will usually be neutral or alkaline, e.g. in the range of 7-11, particularly 9-11. Granular conrv 
positions according to the present invention can also be in "compact form", i.e. they may 
have a relatively higher density than cohventiortal granular detergents, i.e. fonn 550 to 950 
gfl. 

The lipase of the invention, or optionally another ertzyme incorporated in the deter- 
25 gent composition, is normally incorporated in the detergent composition at a level from 
0.00001% to 2% of enzyme protein by weight of the compositk>n, preferably at a level frorn 
0.0001% to 1% of enzyme protein by weight of the composition, nrtore preferably at a level 
from 0.001% to 0.5% of enzyme protein by weight of the composition, even more preferably 
at a level from 0.01% to 0.2% of enzyme protein by weight of the compositk>n. 
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A PCR reaction was rnade using oligo19671 and 99122211 (SEQ ID NO; 11 and 12) 
with pENi1576 as template in a total of 100 ^1 using PWO polymerase {Boehringer Mann- 
heim), Oligo 991222J1 adds 3 extra amino adds on the C-tenrninal. 

The PCR fragment was purified on a Biorad column and cut BamHI/Sacll. 
5 The plasmid pENI1861 {described in PCT/DK01/00805) was cut BamHI / Sacll. 

The PCR fragment and the plasmid vector was purified from a 1 % gel. 

Vector and PCR fragment was ligated O/N, and electro-transformed into the E.coli 
strain DH1 OB giving 123»000 independent Eco/Ztransfomnants, 

1 0 independent clones were sequenced and showed satisfactory diversity. 
10 A DNA-prep was made from all the clones. 

Aspergillus transformation and screening, 

Appro)dmatety 5 fxg DNA plasmid was transformed into JalSSS (as mentioned in WO 
00/24883). After 20 minutes incubation with PEG, the protoplasts were wash^ twice with 1 .2 
M sort)itol, 10 mM Tris pH7.5 (to remove CaCb). 

15 The protoplasts were mixed in an alginate-solution (1,5 % alginate, 1 % dextran, 1.2 

M sorbitol, 10 mM Tris pH 7.5). Using a pump (Ole Dich 110ACR.80G38.CH5A), this alginate 
solutton dripped into a CaCt - solution (1.2 M sort)itol. 10 mM Tris pH 7.5., 0.2 M CaCl2) 
from a height of 15 cm. This created alginate beads of app. 2.5 mm in diameter with app. one 
transformed protoplast in every second bead. Approximately 55,000 transformants were 

20 generated. 

After the beads had been made, they were transfeaed to 1.2 M soriaitol, 10 mM Tris 
pH7.5, 10 mM CaCl2 and grown o/n at 30°C. The beads were washed twice with sterile water 
and afterwards transferred to 1*vogel (without a carbon source, which is already present in 
the alginate-beads (dextran)). The beads grew o/w at 30°C. 
25 After o/w growth, the beads were spread on plates containing TIDE and olive oil (1 

g/L agarose, 0.1 M Tris pH 9.0, 5 mM CaCb, 25 ml/L olive oil. 1.4 g/L TIDE, 0.004 % brilliant 
green). The plates were incubated o/n at 37°C. 

384 positive beads were transferred to four 96 well microtiter plates containing 150 
^l 1 *vogel, 2 % maltose in each well. 
30 The plates were grown for 3 days at 34**e. 

Media was assayed for activity towards pnp-valerate and pnp*palmitate at pH7.5 (as 
desCTibed in WO 00/24883)). The 64 clones having the highest activity on the long-chained 
substrate (pnp-palmitate) as well as low activity on the short chained substrate (pnp-valerate) 
were isolated on small plates, from which they were inoculated into a 96 well microtiter plate 
35 containing 200 l^voget, 2 % maltose In each well. 

After growth for 3 days at 34°C the media was once again assayed for activity to- 
wards pnp-valerate and pnp-palmitate at pH7.5 , as well as activity towards pnp-palmiate at 
pHIO. 
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The lipase variant was added to the wash liquor at a dosage of 0.25 or 1.0 mg en- 
zyme protein per liter. A control was made without addition of lipase variant, and a reference 
experiment was made with a lipase variant having the same amino add sequence without 
any peptide extension. 
5 The swatches were washed a second washing without lipase. 

The performance was evaluated as follows: 

Odor generation was evaluated by a sensory panel, keeping the washed but- 
ter swatches in closed vials until the evaluation. 
■ Wash performance was evaluated by measuring the remission al the lard 
10 swatches after the first or the second washing. All variants showed a signifi- 

cant performance in this one-cycle washing test 
• A benefit/risk ratio was calculated as the performance on lard swatches after 
the first or second washing divided by the CKlor on butter swatdies. An im- 
proved benefit/risk ratio indicates that the lipase can be dosed at a higher level 
15 than the reference to give wash performance on level with the reference with 

reduced odor. 

All variants tested showed tower odor generation and/or a higher benefit/risk ratio 
than the same lipase without a peptide extension at the C-temninal. 

Example 3: First-wash performance, activity at alkaline/neutral pH, long-chain/short- 
20 chain activity 

The following lipase variants based on SEQ ID NO: 2 were evaluated: 
G91A +E99K +T231R +N233R +Q249R +270HTPSSGRGGHR 
G91A +E99K +T231R +N233R +Q249R +270HTPSSGRGG 
G91 A +E99K +T231 R +N233R +Q249R +270HTPSSGR 
25 G91 A +E99K +T231 R +N233R +Q249R +270HTPSS 

G91A +E99K +T231R +N233R +Q249R +270EST 

The first-wash performance was evaluated as described above, and sadn lipase 
variant was found to give a remtsston increase (AR) above 3.0. 

The lipase activity was determined as LU7, LU9 and SLU by the methods descrit>ed 
30 above. Each lipase variant was found to have a LU9/LU7 ratio above 2.0 and a SLU/LU9 ra- 
tio above 2.0. 
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CLAIMS 

1 . A method of produdng a polypeptide having lipase activity comprising: 

a) preparing at least one polypeptide having an amino add sequence which com- 
prises: 

5 I) a parent polypeptide having lipase activity and. 

ii) a peptide extension attached to the C-terminal of the parent poly- 
peptide, 

b) selecting a polypeptide which has lipase activity and which compared to the par- 
ent polypeptide has: 

10 i) a lower ratio between adivities towards short-chain versus long- 

chain fatty acyl esters, 

ii) a lower ratio between lipase activities at neutral versus alkaline pH, 
and/or 

iii) a lower tendency to form odor in textile swatches with fatty soiling 
15 washed in detergent with the polypeptide, 

c) produdng the sefeded polypeptide. 

2. The method of daim 1 wherein the parent polypeptide has an amino add sequence which 
has at least 50 % identity with SEQ ID NO: 2. 

3. The method of daim 1 or 2 wherein the peptide extension consists of 2-15 amino add 
20 residues, particularly 3-10. 

4. The method of any of claims 1-3 wherein the peptide extension comprises a positive 
amino acid residue at position 4, 5 or 6. 

5. The method of any of daims 1-4 wherein the polypeptide is prepared by mutagenesis us- 
ing of a plasmid encoding the parent polypeptide and an oligonudeotide having a stop codon 

25 corresponding to an extensbn of 2-15 amino adds. 

6. A polypeptide having lipase activity and having an amino acid sequence which comprises: 

a) a parent polypeptide having lipase activity and 

b) a peptide extension comprising a positive, negative or polar amino add residue 
attached to the C-terminal of the parent polypeptide. 
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16. The polypeptide of any of claims 6-15 wherein the peptide extension is HTPSSGRGGHR 
or a truncated form thereof (particularly HTPSSGRGG. HTPSSGR, HTPSS or HTP), KV, 
EST, LVY, RHT, SVF. SVT, TAD. TPA. AGVF or PGLPFKRV. 

17. A detergent composition comprising a surfactant and the polypeptide of any of claims 6- 
5 16. 

1 8. A DMA sequence encoding the polypeptide of any of claims 6-1 6, 

19. An expression vector harboring the DNA sequence of claim 18. 

20. A transformed host cell containing the DNA sequence of claim 18 or the expression vec- 
tor of daim 19. 

10 21. A method of producing the polypeptide of any of claims 6-16 which method comprises 
cutturing the transformed host cell of daim 7 under conditions conducive for the production of 
the polypeptide and recovering the polypeptide from the resulting broth. 

22. A detergent composition comprising a surfactant and a lipase which has: 

a) a remission increase (AR) of at least 3 at the test washir>g conditions given in the 
15 specification, 

b) a ratio of hydrolytic activities towards tributyrin at pH 9 and pH 7 (LU9A-U7) of at 
least 2.0, and 

c) a ratio of hydrolytic activities towards olive oil and tributyrin (SLU/LU) of at least 
2.0. 

20 23. A method of preparing a detergent, comprising: 

a) testing at least one lipase for 

t) its first-wash performance in a detergent solution, 
ii) its relative lipase activity at neutral and alkaline pH, and 
ill) its relative activity towards long-chain and short-chain acyl bonds In 
25 triglycerides, 

b) selecting a lipase which has: 

1) a remission inaease (AR) of at least 3 at the test washing condi- 
tions given in the specification, 
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SEQUENCE LISTING 

<110> Novozymes A/S 
<120> Lipolytic enzymes 
<130> 10130 
<160> 12 

<170> Patentin version 3-1 

<210> 1 

<211> 918 

<212> DMA 

<213> Thermomyces lanuginosus 

<220> 

<221> CDS 

<222> (1)..(873) 
<223> 

<220> 

<221> sig_peptide 

<222> Cl)-.(66) 
<223> 

<220> 

<221> mat_peptide 

<222> (67).. O 
<223> 

<400> 1 

atg agg age tec ctt gta etg ttc ttt gte tct gcg tgg acg gcc ttg 
Met Arg Ser Ser Leu Val Leu Phe Phe val Ser Ala Trp Thr Ala Leu 
-20 -15 -10 

Page 1 


NZAS-0022432 


wo 02/062973 


PCT/DK02/a0084 


gcc agt cct att cgt cga gag gtc teg cag gat ctg ttt aac cag ttc 96 
Ala Ser Pro lie Arg Arg Glu Val Ser Gin Asp Leu Phe Asn Gin Phe 
.5 -11 5 10 

aat etc ttt gca eag tat tct gea gee gea tac tgc gga aaa aac aat 144 
Asn Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys Gly Lys Asn Asn 
15 20 25 

gat gcc cea get ggt aca aac att aeg tgc acg gga aat gcc tgc cec 192 
Asp Ala Pro Ala Gly Thr Asn lie Thr Cys Thr Gly Asn Ala Cys Pro 
30 35 40 

gag gta gag aag gcg gat gea acg ttt etc tac teg ttt gaa gac tct 240 
Glu Val Glu Lys Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser 
45 50 55 


gqa gtg gqc gat gtc ace ggc ttc ctt get etc gac aac acg aac aaa 
Giy val Gly Asp val Thr Gly Phe Leu Ala Leu Asp Asn Thr Asn Lys 
60 65 70 


ggg aat ctt aac ttc gac ttg aaa gaa ata aat gac att tgc tec ggc 
Gly Asn Leu Asn Phe Asp Leu Lys Glu lie Asn Asp lie Cys Ser Gly 
95 100 105 


gta cag ace ggc gga aca etc tac cge att ace cac ace aat gat att 
Val Gin Thr Gly Gly Thr Leu Tyr Arg lie Thr His Thr Asn Asp lie 
190 195 200 


288 


ttg ate gtc etc tct ttc cgt ggc tct cgt tec ata gag aac tgg ate 336 
Leu lie val Leu Ser Phe Arg Gly Ser Arg Ser lie Glu Asn Trp lie 
75 80 85 90 


384 


tgc agg gga cat gac ggc ttc act teg tec tgg agg tct gta gcc gat 432 

Cys Arg Gly His Asp Gly; Phe Thr Ser Ser Trp Arg Ser val Ala Asp 
110 115 120 

acg tta agg cag aag gtg gag gat get gtg agg gag cat cec gac tat 480 

Thr Leu Arg Gin Lys Val Glu Asp Ala val Arg Glu His Pro Asp Tyr 
125 130 135 

cge gtg gtg ttt acc gga cat age ttg ggt ggt gea ttg gea act gtt 
Arg val val Phe Thr Gly His ser Leu Gly Gly Ala Leu Ala Thr val 

140 145 150 


528 


gee gga gca gac ctg cgt gga aat ggg tat gat ate gac gtg ttt tea 576 
Ala Gly Ala Asp Leu Arg Gly Asn Gly Tyr Asp lie Asp Val Phe Ser 
155 160 165 170 


tat ggc gcc cec cga gtc gga aac agg get ttt gea gaa ttc ctg acc 624 
Tyr Gly Ala Pro Arg val Gly Asn Arg Ala Phe Ala Glu Phe Leu Thr 
175 180 185 


672 


gtc cct aga etc ccg ccg cge gaa ttc ggt tac age eat tct age eca 720 

Val Pro Arg Leu Pro Pro Arg Glu Phe Gly Tyr Ser His Ser ser Pro 
205 210 215 

gag tac tgg ate aaa tct gga acc ctt gtc cec gtc ace cga aac gat 768 

Glu Tyr Trp lie Lys Ser Gly Thr Leu val Pro val Thr Arg Asn Asp 
220 225 230 

ate gtg aag ata gaa ggc ate gat gcc acc ggc ggc aat aac cag cct 816 

He val Lys lie Glu Gly lie Asp Ala Thr Gly Gly Asn Asn Gin Pro 

235 240 245 250 

aac att ccg gat ate cct gcg cac eta tgg tac ttc ggg tta att ggg 864 

Asn lie Pro Asp lie Pro Ala His Leu Trp Tyr Phe Gly Leu lie Gly 
255 260 265 

Page 2 


l\FZAS-0022433 


wo 02/062973 PCT/DK02/00084 


aca tgt ctt tagtggccgg cgcggctggg tccgactcta gcgagctcga gatct 918 
Thr Cys Leu 


<21P> 2 
<211> 291 
<212> PRT 

<213> Thermomyces lanuginosus 
<400> 2 

Met Arg ser Ser Leu val Leu Phe Phe val ser Ala Trp Thr Ala Leu 
-20 -15 "10 

Ala ser Pro lie Arg Arg Glu Val Ser Gin Asp Leu Phe Asn Gin Phe 
-5 -11 5 10 

Asn teu Phe Ala Gin xyr Ser Ala Ala Ala Tyr Cys Gly Lys Asn Asn 
15 20 25 

ASP Ala pro Ala Gly Thr Asn lie Thr Cys Thr Gly Asn Ala Cys Pro 
30 35 40 

Glu val Glu Lys Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser 
45 50 55 

Gly val Gly Asp val Jhr Gly Phe Leu Ala Leu Asp Asn Thr Asn Lys 
60 65 70 

Leu lie val Leu Ser Phe Arg Gly Ser Arg Ser He Glu Asn Trp lie 
75 80 85 90 

Gly Asn Leu Asn Phe Asp Leu Lys Glu lie Asn Asp He Cys ser Gly 
' 95 100 105 

Cys Arg Gly His Asp Gly Phe Thr Ser Ser Trp Arg Ser val Ala Asp 
110 115 120 

Thr Leu Arg Gin Lys val Glu Asp Ala val Arg Glu His Pro Asp Tyr 
125 130 135 

Aro val val Phe Thr Gly His ser Leu Gly Gly Ala Leu Ala Thr val 
^ 140 145 150 

Ala Gly Ala* Asp Leu Arg Gly Asn Gly Tyr Asp lie Asp val Phe Ser 
155 160 165 170 

Tyr Gly Ala Pro Arg val Gly Asn Arg Ala Phe Ala Glu Phe Leu Thr 
175 180 185 
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NZAS-0022434 


wo 02/062973 PCT/DKO2/0OO84 


val Gin Thr Gly Gly Thr Leu Tyr Arg lie Thr His Thr Asn Asp lie 
190 195 200 


val Pro Arg Leu Pro Pro Arg Glu Phe Gly Tyr Ser His Ser ser Pro 
205 210 215 


Glu Tyr Trp lie Lys Ser Gly Thr Leu val Pro val Thr Arg Asn Asp 
220 225 230 


He Val Lys lie Glu Gly lie Asp Ala Thr Gly Gly Asn Asn Gin Pro 
235 240 245 250 


Asn He Pro Asp lie Pro Ala His Leu Trp Tyr Phe Gly Leu lie Gly 
255 260 265 

Thr Cys Leu 

<210> 3 

<211> 1083 

<212> DNA 

<213> Talaromyces thermophilus 
<220> 

<221> CDS 

<222> CD -.(67) 
<223> 

<220> 

<221> CDS 

<222> (139).. (307) 

<223> 

<220> 

<221> CDS 

<222> (370).. (703) 

<223> 

<220> 

Page 4 . 


NZAS-0022435 


wo 02/062973 PCT/DK02/000M 
<221> CDS 

<222> (778)..C1080) 
<223> 

<220> 

<2 2 1> mat^pept i de 
<222> (67) . . C) 
<223> 


<400> 3 

atg agg age teg etc gtg ctg ttc ttc gtt tct gcg tgg acg gcc ttg 

Met Arq Ser Ser Leu val Leu Phe Phe Val Ser Ala Trp Thr Ala Leu 
-20 -15 -10 


48 


296 


gcc agt cct gtc cga cga g gtatgtaaat cacggggtat acttttcatg 97 
Ala Ser Pro val Arg Arg 
-5 -1 

cattgcatgt cgaacctgct gtactaagat tgcgcgcaca g ag gtc teg cag gat 152 

Glu val Ser Gin Asp 

ctg ttt gac cag ttc aac etc ttt gcg cag tac teg gcg gcc gca tac 200 
Leu Phe Asp Gin Phe Asn Leu Phe Ala Gin Tyr ser Ala Ala Ala Tyr 
10 15 20 

tgc gcg aag aac aac gat gcc ccg gca ggt ggg aac gta acg tgc agg 248 
Cys Ala Lys Asn Asn Asp Ala Pro Ala Gly Gly Asn val Thr Cys Arg 
25 30 35 

gga agt att tgc ccc gag gta gag aag gcg gat gca acg ttt etc tac 
Gly ser lie Cys Pro Glu Val Glu Lys Ala Asp Ala Thr Phe Leu Tyr 
40 45 50 

teg ttt gag ga gtaggtgtca acaagagtae aggcaceegt agtagaaata 347 
Ser Phe Glu Asp 
55 

geagactaac tgggaaatgt ag t tct gga gtt ggc gat gtc acc ggg ttc 397 

Ser Gly val Gly Asp val Thr Gly Phe 
60 65 

ett get etc gac aac acg aac aga ctg ate gtc etc tct ttc cgc ggc 445 
Leu Ala Leu Asp Asn Thr Asn Arg Leu lie val Leu Ser Phe Arg Gly 
70 75 80 

tct cgt tee ctg gaa aac tgg ate ggg aat ate aac ttg gac ttg aaa 493 
Ser Arg ser Leu Glu Asn Trp lie Gly Asn lie Asn Leu Asp Leu Lys 
85 90 95 

gga att gac gac ate tgc tct ggc tgc aag gga cat gac ggc ttc act 541 
Gly lie Asp Asp lie cys Ser Giy cys Lys Gly His Asp Gly Phe Thr 
100 105 110 

tec tec tgg agg tec gtt gee aat acc ttg act cag caa gtg cag aat 
Ser ser Trp Arg Ser val Ala Asn Thr Leu Thr Gin Gin val Gin Asn 
115 120 125 130 

get gtg agg gag cat ccc gac tac cgc gtc gtc ttc act ggg cac age 637 
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589 


wo 02/062973 PCT/DK02/00084 


Ala val Arg Glu His Pro Asp Tyr Arg val val Phe Thr Gly His Ser 
135 140 145 

ttg ggt ggt gca ttg gca act gtg gcc ggg gca tct ctg cgt gga aat 685 
Leu Gly Gly Ala Leu Ala Thr val Ala Gly Ala Ser Leu Arg Gly Asn 
150 155 160 

ggg tac gat ata gat gtg gtatgtagga aaaatgatcc ccgtggagcg 733 
Gly Tyr Asp lie Asp VaT 
165 

gtcatgtgga aatgtgcagg ggtgtctaat acacagacca acag ttc tea tat ggc 789 

Phe Ser Tyr Gly 
170 

get ccc cgc gtc gga aac agg get ttt gcg gaa ttc ctg acc gca cag 837 
Ala Pro Arg Val Gly Asn Arg Ala Phe Ala Glu Phe Leu Thr Ala Gin 
175 180 185 

acc ggc ggc acc ttg tac cgc ate acc cac acc aat gat att gtc ccc 885 
Thr Gly Gly Thr Leu Tyr Arg lie Thr His Thr Asn Asp lie val Pro 
190 195 200 

aga etc ccg cca cgc gaa ttg ggt tac age eat tct age cca gag tat 933 
Arg Leu Pro Pro Arg Glu Leu Gly Tyr ser His ser ser Pro Glu Tyr 
205 210 215 220 

tgg ate acg tct gga acc etc gtc cca gtg acc aag aac gat ate gtc 981 
ly Thr Leu Val Pro val ' ' ' 


Trp lie Thr Ser Gly Thr Leu Val Pro val Thr Lys Asn Asp lie val 
225 230 235 

aag gtg gag ggc ate gat tec acc gat gga aac aac cag cca aat acc 
Lys Val Glu Gly lie Asp Ser Thr Asp Gly Asn Asn Gin Pro Asn Thr 
240 245 250 


1029 


ccg gac att get gcg cac eta tgg tac ttc ggg tea atg gcg acg tgt 1077 
Pro Asp lie Ala Ala His Leu Trp Tyr Phe Gly ser Met Ala Thr Cys 
255 260 265 

ttg taa 1083 
Leu 


<210> 4 
<211> 291 
<212> PRT 

<213> Talaromyces thermophilus 
<400> 4 

Met Arg Ser Ser Leu val Leu Phe Phe Val ser Ala Trp Thr Ala Leu 
-20 -15 -10 

Ala ser Pro val Arg Arg Glu val ser Gin Asp Leu Phe Asp Gin Phe 
-5 *1 1 5 10 

Asn Leu Phe Ala Gin Tyr ser Ala Ala Ala Tyr cys Ala Lys Asn Asn 
15 20 25 
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NZAS-0022437 


wo 02/062973 PCT/DK02/00084 


ASP Ala pro Ala Gly Gly Asn val Thr Cys Arg 6ly Ser He Cys Pro 
30 35 40 

Glii val Glu Lys Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser 
45 50 55 

Gly val Gly Asp val Thr Gly Phe Leu Ala Leu Asp Asn Thr Asn Arg 
60 65 70 

Leu lie val Leu ser Phe Arg Gly Ser Arg ser Leu Glu Asn Trp lie 
75 80 85 90 

Gly Asn lie Asn Leu Asp Leu Lys Gly He Asp Asp He Cys Ser Gly 
' 95 100 105 

CVS Lys Gly His Asp Gly Phe Thr Ser Ser Trp Arg Ser val Ala Asn 
110 115 120 

Thr Leu Thr Gin Gin Val Gin Asn Ala Val Arg Glu His pro Asp Tyr 
125 130 135 

Arg val val Phe Thr Gly His Ser Leu Gly Gly Ala Leu Ala Thr Val 
140 145 150 

Ala Gly Ala Ser Leu Arg Gly Asn Gly Tyr Asp He Asp val Phe Ser 
155 160 165 170 

Tyr Gly Ala Pro Arg val Gly Asn Arg Ala Phe Ala Glu Phe Leu Thr 
' 175 180 185 

Ala Gin Thr Gly Gly Thr Leu Tyr Arg He Thr His Thr Asn Asp He 
190 195 200 

val Pro Arg Leu Pro Pro Arg Glu Leu Gly Tyr Ser His Ser Ser Pro 
205 210 215 

Glu Tyr Trp He Thr Ser Gly Thr Leu val Pro val Thr Lys Asn Asp 
220 225 230 

He val Lys val Glu Gly He Asp Ser Thr Asp Gly Asn Asn Gin Pro 
235 240 245 250 

Asn Thr Pro Asp He Ala Ala His Leu Trp Tyr Phe Gly Ser Met Ala 
255 260 265 

Thr Cys Leu 


<210> 5 
<211> 1070 
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NZAS-0022438 


wo 02/062973 


PCT/DK02/00084 


<212> DNA 

<213> Thertnomyces ibadanensis 
<220> 

<221> CDS 

<222> (1) . . (67) 
<223> 

<220> 

<221> CDS 

<222> (128).. (296) 

<223> 

<220> 

<221> CDS 

<222> (357).. (690) 

<223> 

<220> 
<221> CDS 

<222> (765) . . (1067) 
<223> 

<220> 

<221> mat^peptide 

<222> (67).. () 
<223> 


<400> 5 

atg egg age tec ete gtg ctg ttc tte etc tct gcg tgg acg gcc ttg 48 

Met Aro Ser Ser Leu val Leu Phe Phe Leu Ser Ala Trp Thr Ala Leu 

-20 -15 "10 

gcg egg cct gtt cga cga g gtatgtagca agggacaeta ttacatgttg 97 
Ala Arg Pro val Arg Arg 
-5 -1 

accttggtga ttctaagaet gcatgegcag eg gtt ceg caa gat ctg etc gac 150 

Ala Val Pro Gin Asp Leu Leu Asp 
5 
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NZAS-0022439 


wo 02/062973 


PCT/DK02/00084 


cag ttt gaa etc ttt tea caa tat teg gcg gee gca tac tgt gcg gca 198 
Gin Phe Glu Leu Phe ser Gin Tyr Sen Ala Ala Ala Tyr Cys Ala Ala 
10 15 20 

aac aat cat get cca gtg ggc tea gac gta aeg tgc teg gag aat gte 246 
Asn Asn His Ala Pro val Gly Ser Asp val Thr cys ser Glu Asn val 
25 30 35 40 

tgc cct gag gta gat gcg gcg gac gca aeg ttt etc tat tct ttt gaa 294 
Cys Pro Glu val Asp Ala Ala Asp Ala Thr Phe Leu Tyr ser Phe Glu 
45 50 55 

ga gtgggtgtcg acaaagcaca gagacagtag tagagacagc agtetaaetg 346 

Asp 


agatgtgcag t tct gga tta ggc gat gtt aec ggc ctt etc get etc gac 
ser Gly Leu Gly Asp val Thr Gly Leu Leu Ala Leu Asp 
60 65 70 


aac agg gca ttt gca gaa ttc etg aec gca cag aeg ggc ggc ace etg 
Asn Arg Ala Phe Ala Glu Phe Leu Thr Ala Gin Thr Gly Gly Thr L€u 
180 185 190 


Tyr Arg lie Thr His Thr Asn Asp lie Val Pro Arg Leu Pro Pro Arg 

• 95 200 205 


gac tgg ggt tac age cac tct age ccg gag tac tgg gtc aeg tct got 
Asp Trp Gly Tyr Ser His Ser Ser Pro Glu Tyr Trp Val Thr Ser Gly 
210 ' 215 2^0 225 


aac gac gtc cca gtg aec gca aac gac ate ace gte gtg gag ggc at 
Asn Asp val Pro val Thr Ala Asn Asp lie Thr val val Glu Gly II 
230 235 240 
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396 


aac aeg aat aaa etg ate gte etc tct ttc cge ggc tct cge tea gta 444 
Asn Thr Asn Lys Leu lie val Leu Ser Phe Arg Gly Ser Arg Ser val 
75 80 85 

gag aac tgg ate gcg aac etc gee gee gac etg aca gaa ata tct gac 492 
Glu Asn Trp He Ala Asn Leu Ala Ala Asp Leu Thr Glu He Ser Asp 
90 95 100 

ate tgc tec ggc tgc gag ggg cat gtc ggc ttc gtt act tct tgg agg 540 
lie cys Ser Gly cys Glu: Gly His val Gly Phe val Thr ser Trp Arg 
105 110 115 

tct gta gee gac act ata agg gag cag gtg cag aat gee gtg aac gag 
ser Val Ala Asp Thr lie Arg Glu. Gin VaT Gin Asn Ala Val Asn Glu 
120 125 130 

cat cec gat tac cge gtg gte ttt ace gga cat age ttg gga ggc gca 
His pro Asp Tyr Arg val val Phe Thr Gly His Ser Leu Gly Gly Ala 
135 140 145 150 

etg gca act att gee gca gca get etg cga gga aat gga tac aat ate 684 
Leu Ala Thr lie Ala Ala Ala Ala Leu Arg Gly Asn Gly Tyr Asn II^ 
155 160 165 

gac gtg gtatgtggga agaagecace cagaeaaaca attatgtgga aacatgeaag 740 
Asp val 

gatggctaat acaeggtcca acag ttc tea tat ggc gcg ecc cge gtc ggt 791 

Phe ser Tyr Gly Ala Pro Arg val Gly 
170 175 


588 


636 


839 


tat cge ate ace eat acc aat gat ate gtc cct aga etc cct cct cga 887 
Arc " 
195 


935 


ate 983 


wo 02/062973 PCT/DK02/00084 


gat tec acc gac ggg aac aac cag ggg aat ate cca gac ate cet teg 1031 
ASP ser Thr Asp Gly Asn Asn Gin Giy Asn lie Pro Asp lie Pro ser 
245 250 255 


cat eta tgg tat ttc got ccc att tea gag tgt gat tag 
His Leu Trp Tyr Phe Gly Pro lie Ser gIu cys Asp 
260 265 

<210> 6 
<211> 291 
<212> PRT 

<213> Thermomyces ibadanensis 
<400> 6 

Met Arg Ser ser Leu Val Leu Phe Phe Leu ser Ala Trp Thr Ala Leu 
-20 -15 -10 

Ala Arg Pro val Arg Arg Ala val Pro Gin Asp Leu Leu Asp Gin Phe 
-5 -11 5 10 

Glu Leu Phe Ser Gin Tyr ser Ala Ala Ala Tyr cys Ala Ala Asn Asn 
15 20 25 

His Ala Pro Val Gly Ser Asp val Thr Cys Ser Glu Asn Val Cys Pro 
30 35 40 

Glu val Asp Ala Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser 
45 50 55 

Gly Leu Gly Asp val Thr Gly Leu Leu Ala Leu Asp Asn Thr Asn Lys 
60 65 70 

Leu lie Val Leu Ser Phe Arg Gly Ser Arg Ser Val Glu Asn Trp lie 
75 80 85 90 

Ala Asn Leu Ala Ala Asp Leu Thr Glu He Ser Asp He Cys Ser Gly 
95 100 105 

cys Glu Gly His val Gly Phe Val Thr Ser Trp Arg ser val Ala Asp 
110 115 120 

Thr He Arg Glu Gin Val Gin Asn Ala Val Asn Glu His Pro Asp Tyr 
125 130 135 

Arg val val Phe Thr Gly His Ser Leu Gly Gly Ala Leu Ala Thr lie 
140 145 150 

Ala Ala Ala Ala Leu Arg Gly Asn Gly Tyr Asn lie Asp Val Phe Ser 
155 160 165 170 

page 10 


1070 


NZAS-0022441 


wo 02/062973 PCT/DK02/00084 



Ala Gin Thr Gly 6ly Thr Leu Tyr Arg lie Thr His Thr Asn Asp He 
190 195 200 

Val Pro Arg Leu Pro Pro Arg Asp Trp Gly Tyr Ser His Ser Ser Pro 
205 210 215 

Glu Tyr Trp Val Thr Ser Gly Asn Asp val Pro val Thr Ala Asn Asp 
220 225 230 

lie Thr val Val Glu Gly lie Asp Ser Thr Asp Gly Asn Asn Gin Gly 
235 240 245 250 

Asn He pro Asp He Pro ser His Leu Trp Tyr Phe Gly Pro He Ser 
255 260 265 

Glu Cys Asp 

<210> 7 

<211> 1064 

<212> DMA 

<2i3> Talaroinyces emersonii 

<220> 
<221> COS 
<222> Cl)..(88) 
<223> 

<220> 

<221> mat_peptide 

<222> (88) . • O 
<223> 

<220> 

<221> CDS 

<222> (142).. (310) 

<223> 
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NZAS-0022442 


wo 02/062973 


PCT/0KO2/OOO84 


<220> 

<221> CDS 

<222> C362) . . (695) 

<223> 

<220> 

<221> CDS 

<222> (756) •.(1061) 

<223> 


<400> 7 

atg ttc aaa teg gcc get gtg egg gee att get gcc etc gqa ctg act 

Met Phe Lys Set Ala Ala val Arg Ala lie Ala Ala Leu Gly Leu Thr 
-25 -20 -15 

gcg tea gtc ttg get get cct gtt gaa ctg ggc cgt cga g gtaaggaagc 

Ala Ser val Leu Ala Ala Pro Val Glu Leu Gly Arg Arg 
-10 -5 -1 


tac tgt tea get aac aat gag gcc tct gee ggc acg gea ate tct tgc 
Tyr cys Ser Ala Asn Asn Glu Ala Ser Ala Gly Thr Ala lie Ser Cys 
25 30 35 

tee gea ggc aat tgc ceg ttg gtc cag eag get gga gea ace ate ctg 
Ser Ala Gly Asn Cys Pro Leu Val Gin Gin Ala Gly Ala Thr lie Leu 
40 45 50 


gee ate tgt tec ggc tgt gaa gea cac gat ggg ttc ett tea tec tgg 
Ala lie Cys ser Gly Cys Glu Ala His Asp Gly Phe Leu Ser Ser Trp 
105 110 115 


48 


98 


atgaeggaga gaacaccctg tgegaectgc tgacateett cag at gtt tct cag 152 

Asp val Ser Gin 

gae etc ttc gac eag etc aat ctt ttc gag cag tac teg gcg get gcg 200 
Asp Leu Phe Asp Gin Leu Asn Leu Phe Glu Gin Tyr Ser Ala Ala Ala 
5 10 15 20 


248 


296 


tat tea ttc aac aa gtgggtgtca cggaaaagat tgttgataec aaeatgttga 350 
Tyr Ser Phe Asn Asn 
55 

cgtgttgtea g c att ggc tct ggc gat gtg acg ggt ttt etc get etc 398 
lie Gly ser Gly Asp val Thr Gly phe Leu Ala Leu 
60 65 

gae teg acg aat caa ttg ate gtc ttg tea ttc egg gga tea gag act 446 
Asp ser Thr Asn Gin Leu lie val Leu Ser Phe Arg Gly Ser Glu Thr 
70 75 . 80 85 

etc gaa aac tgg ate get gac ctg gaa get gae ctg gtc gat gee tct 494 
Leu Glu Asn Trp lie Ala Asp Leu Glu Ala Asp Leu val Asp Ala Ser 
90 95 100 


542 


aat tea gtc gee age act ctg aca tee aaa ate teg teg gee gtc aac 590 
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Asn Ser Val Ala Ser Thr Leu Thr Ser Lys lie Ser Ser Ala val Asn 
120 125 130 

gaa cat ccc age tac aag ctg gtc ttc acc ggc cac agt etc gga gcc 
6lu His Pro Ser Tyr Lys Leu Val Phe Thr Gly His Ser Leu Giy Ala 
135 140 145 

gcc ttg get aca ctt gga gcc gtt tct ctt aga gag age gqa tat aat 
Ala Leu Ala Thr Leu Gly Ala Val Ser Leu Arg Glu Ser Gly Tyr Asn 
150 155 160 165 


gactgaccgg ttaactgcag tac aat tat ggc tgc ccc egg gtc ggt aac acc 

Tyr Asn Tyr Gly Cys Pro Arg val Gly Asn Thr 
170 175 

gcg etc gca gac ttc ate acc acg caa tee gga ggc aca aat tac egc 
Ala Leu Ala Asp Phe lie Thr Thr Gin Ser Gly Giy Thr Asn Tyr Arg 
180 185 190 195 


Val Thr val Gin Pro Ser Asp lie Glu Val lie ^lu Gly val Asp Ser 
230 235 240 

act gca ggc aac gac ggc ace cet get ggc ctt gac att gat get cat 
Thr Ala Gly Asn Asp Gly Thr Pro Ala Gly Leu Asp lie Asp Ala His 
245 250 255 

egg tgg tac ttt gga ccc att age gca tgt teg tga 
Arg Trp Tyr Phe Gly pro lie Ser Ala Cys Ser 
260 265 270 

<210> 8 

<211> 299 

<212> PRT 

<213> Talaromyces emersonii 


<400> 8 

Met Phe Lys Ser Ala Ala val Arg Ala lie Ala Ala Leu Gly Leu Thr 
-25 -20 -15 

Ala ser val Leu Ala Ala Pro val Glu Leu Gly Arg Arg Asp val ser 
-10 -5 -11 

Gin Asp Leu Phe Asp Gin Leu Asn Leu phe Glu Gin Tyr ser Ala Ala 
5 10 15 
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638 


686 


att gac etc gtaagtttcc ggcacgggcg tcgtcatcat cgagcggaaa 735 
lie Asp Leu 


788 


836 


gtc acg cat tec gat gac cet gtc ccc aag ctg cet ccc agg agt ttt 884 
val Thr His Ser Asp Asp pro val Pro Lys Leu Pro Pro Arg Ser Phe 
200 205 210 

gga tac age caa ccg age cea gag tac tgg ate acc tea ggg aac aat 932 
Gly Tyr Ser Gin Pro Ser Pro Glu Tyr Trp lie Thr ser Giy Asn Asn 
215 220 225 

gta act gtt caa ccg tec gac ate gag gtc ate gaa ggc gtc gac tec 980 

. _ _ . _n 


1028 


1064 


NZAS-0022444 


wo 02/062973 PCT/DK02/00084 


Ala Tyr Cys Ser Ala Asn Asn clu Ala Ser Ala Gly Thr Ala lie ser 
20 25 30 35 

Cvs Ser Ala Gly Asn cys Pro Leu val Gin Gin Ala Gly Ala Thr lie 
^ 40 45 50 

Leu Tyr Ser Phe Asn Asn lie Gly Ser Gly Asp Val Thr Gly Phe Leu 
55 60 65 

Ala Leu Asp Ser Thr Asn Gin Leu lie val Leu ser Phe Arg Gly ser 
70 75 80 

Glu Thr Leu Glu Asn Trp lie Ala Asp Leu Glu Ala Asp Leu val Asp 
85 90 95 

Ala Ser Ala lie cys Ser Gly cys Glu Ala His Asp Gly Phe Leu Ser 
100 105 110 115 

Ser Trp Asn Ser val Ala Ser Thr Leu Thr Ser Lys lie ser Ser Ala 
120 125 130 

val Asn Glu His Pro Ser Tyr Lys Leu Val Phe Thr Gly His Ser Leu 
135 140 145 

Gly Ala Ala Leu Ala Thr Leu Gly Ala Val Ser Leu Arg Glu Ser Gly 
150 155 160 

Tyr Asn lie Asp Leu Tyr Asn Tyr Gly Cys Pro Arg Val Gly Asn Thr 
165 170 175 

Ala Leu Ala Asp Phe lie Thr Thr Gin ser Gly Gly Thr Asn Tyr Arg 
180 185 190 195 

val Thr His Ser Asp Asp Pro val Pro Lys Leu Pro Pro Arg Ser Phe 
200 205 210 

Gly Tyr Ser Gin Pro Ser Pro Glu Tyr Trp lie Thr ser Gly Asn Asn 
215 220 225 

val Thr Val Gin Pro Ser Asp lie Glu val He Glu Gly val Asp Ser 
230 235 240 

Thr Ala Gly Asn Asp Gly Thr pro Ala Gly Leu Asp lie Asp Ala His 
245 250 255 

Arg Trp Tyr Phe Gly Pro lie Ser Ala cys Ser 
260 265 270 

<210> 9 
<211> 1074 
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NZAS-0022445 


wo 02A)62973 


PCT/DK02/00084 


<212> DNA 

<213> Talaromyces byssochlaraydoides 
<220> 

<221> CDS 

<222> CI).. (85) 
<223> 

<220> 

<221> CDS 
<222> (ISO) . . (318) 
<223> 

<220> 

<221> CDS 
<222> (376)., (709) 
<223> 

<220> 

<221> CDS 

<222>' (760) (1071) 
<223> 

<220> 

<221> mat_pepti de 

<222> (85).. () 
<223> 

<400> 9 

atg ttc aaa tea act gtc egg gcc ate gcc gcc etc gga ctg acc teg 48 

Met Phe Lys Ser Thr VaV Arg Ala lie Ala Ala Leu Gly Leu Thr Ser 
-25 -20 -15 

tea gte ttt get get cct ate gaa ctg ggc cgt cga g gtaaggggea 95 
Ser val Phe Ala Ala Pro lie Glu Leu Giy Arg Arg 

-10 -5 -1 ■ \ 

tgaaaactec etgtatggca tctcatctgg eagcatatct actgaeatcc teag at 151 1 

Asp * 
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PCT/DK02/00084 


gtt teg gag cag etc ttc aae eag tte aat cte ttc gag eag tat tec 199 
Val Ser Glu Gin Leu Phe Asn Gin Phe Asn Leu Phe Glu Gin Tyr ser 
5 10 15 

gcg get gcg tae tgt eca gee aae ttt gag tee get tee ggc gcg gea 247 
Ala Ala Ala Tyr Cys Pro Ala Asn Phe Glu Ser Ala Ser Gly Ala Ala 
20 25 30 

att tct tgt tec aea ggc aat tgc ceg etc gte caa cag get ggc gea 295 
He Ser Cys Ser Thr Gly Asn cys Pro Leu Val Gin Gin Ala Gly Ala 
35 40 45 

acc ace ctg tat gea tte aae aa gtgagtgtea tggaaaggct tgttggtaea 348 
Thr Thr Leu Tyr Ala Phe Asn Asn 
50 55 

ccgtacgggt atgttgactg tcatcag c ate ggc tct ggc gat gtq acg got 400 

lie Gly Ser Gly Asp val Thr Gly 
60 65 

ttt ctt get gtc gat ceg acc aae ega cte ate gtc ttg teg ttc egg 448 
Phe Leu Ala val Asp Pro Thr Asn Arg Leu lie Val Leu Ser phe Arq 
70 75 80 

ggg tea gag agt etc gag aac tgg ate act aat etc age gee gae ctg 496 
Gly Ser Glu ser Leu Glu Asn Trp lie Thr Asn Leu Ser Ala Asp Leu 
85 90 95 

gtc gat gee tct gea ate tgt tec ggg tgt gaa gee eat gae gga ttc 544 
val Asp Ala Ser Ala He Cys Ser Gly Cys Glu Ala His Asp Gly Phe 
100 105 110 

tat teg tct tgg caa tea gtt gee age act ctg acc tec caa ate teg 592 
Tyr ser ser Trp Gin ser val Ala Ser Thr Leu Thr Ser Gin lie Ser 
lis 120 125 

teg gee etc teg gea tat eca aac tac aag ctg gtc ttc acc ggc cac 640 
Ser Ala Leu Ser Ala Tyr Pro Asn Tyr Lys Leu val Phe Thr Gly His 
130 135 140 145 

agt etc gga gcc gee tta get aea ctt gga get gtc tct etc agg gag 688 
Ser Leu Gly Ala Ala Leu Ala Thr Leu Gly Ala val Ser Leu Arq Glu 
150 155 160 

agt gga tac aat ate gae etc gtaagttcet ggcattgeca tcatggaaag 739 
Ser Gly Tyr Asn lie Asp Leu 
165 

agaeteaeag ttaactgtag tae aac ttt ggc tgt cec egg gtc ggc aac act 792 

Tyr Asn Phe Gly Cys Pro Arg val Gly Asn Thr 
170 175 

gcg Cte gea gae ttt att acc aac caa acc ggt ggc aea aat tae egg 840 
Ala Leu Ala Asp Phe He Thr Asn Gin Thr Gly Gly Thr Asn Tyr Arc 
ISO 185 190 195 

gta acg cat tac gag gae cet gte ecc aag ctg cet ecc agg agt ttt 888 
val Thr His Tyr Glu Asp Pro val pro Lys Leu Pro Pro Arg ser Phe 
200 205 210 


gga tac age caa cet age ceg gaa tac tgg ate acg teg gga 
Gly Tyr Ser Gin Pro ser Pro Glu Tyr Trp lie Thr Ser Gly 
215 220 225 


aae aat 936 
Asn Asn 


gtg act gtg act teg tee gae ate gat gte gtc gtg ggt gtc gae teg 984 
val Thr val Thr Ser Ser Asp He Asp val Val val Gly val Asp Ser 
230 235 240 
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NZAS^022447 


wo 02/062973 


PCT/DK02/00084 



Arq Trp Tyr Phe gTv Pro Thr Thr Glu Cys Sen ser Ser 
260 265 270 


<210> 10 

<211> 300 

<212> PRT 

<213> Talaromyces byssochlamydoides 


<400> 10 

Met Phe Lys Ser Thr val Arg Ala lie Ala Ala Leu Gly Leu Thr Ser 
-25 -20 -15 


ser val Phe Ala Ala Pro lie Glu Leu Gly Arg Arg Asp val Ser Glu 
-10 -5 -11 


Gin Leu Phe Asn Gin Phei Asn Leu Phe Glu Gin Tyr Ser Ala Ala Ala 
5 10 15 20 


Tyr Cys Pro Ala Asn Phe Glu Ser Ala Ser Gly Ala Ala lie Ser Cys 


ser Thr Gly Asn Cys Pro Leu Val Gin Gin Ala Gly Ala Thr Thr Leu 
40 45 50 


Tyr Ala Phe Asn Asn lie Gly ser Gly Asp Val Thr Gly Phe Leu Ala 
55 60 65 


val Asp Pro Thr Asn Arg Leu lie val Leu ser Phe Arg Gly Ser Glu 
70 75 80 


Ser Leu Glu Asn Trp lie Thr Asn Leu Ser Ala Asp Leu val Asp Ala 
85 90 95 100 


ser Ala lie Cys ser Gly cys Glu Ala His Asp Gly Phe Tyr ser Ser 
105 110 115 


Trp Gin Ser val Ala Ser Thr Leu Thr Ser Gin lie Ser Ser Ala Leu 
120 125 130 


Ser Ala Tyr Pro Asn Tyr Lys Leu Val Phe Thr Gly His Ser Leu Gly 
135 140 145 


Ala Ala Leu Ala Thr Leu Gly Ala val Ser Leu Arg Glu ser Gly Tyr 


1032 
1074 

1 


150 


155 
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wo 02/062973 PCT/DK02/00084 


Asn lie Asp Leu Tyr Asn Phe Gly Cys Pro Arg Val Gly Asn Thr Ala 
165 170 175 180 

Leu Ala Asp Phe lie Thr Asn Gin Thr Gly Gly Thr Asn Tyr Arg val 
185 190 195 

Thr His Tyr Glu Asp Pro val Pro Lys Leu Pro Pro Arg ser Phe Gly 
200 205 210 

Tyr Ser Gin Pro Ser Pro Glu Tyr Trp lie Thr Ser Gly Asn Asn val 
215 220 225 

Thr val Thr Ser Ser Asp lie Asp val Val val Gly val Asp ser Thr 
230 235 240 

Ala Gly Asn Asp Gly Thr Pro Asp Gly Leu Asp Thr Ala Ala His Arg 
245 250 255 260 

Trp Tyr Phe Gly Pro Thr Thr Glu Cys Ser Ser Ser 
265 270 

<210> 11 
<211> 24 
<212> D^4A 

<213> Artificial Sequence 


<220> 

<223> Oligo 19671 

<400> 11 

ctcccttctc tgaacaataa accc 24 

<210> 12 

<211> 77 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Oligo 99122231 
<220> 

<221> misc_feature 

<222> (50).. (57) 
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wo 02/062973 PCT/DK02/00084 
<223> n is C or G or T or A 


<400> 12 

cctctagatc tcgagctcgg tcaccggtgg cctccgcggc cgctgctawn nwnnwnnaag 60 
acatgtccca attaacc 77 
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Novozymes A/S 
Krogshojvej 36 
2880 Bagsvaerd 
DENMARK 


PCT/DK02/00084 


BUDAPEST TREATk- ON THE' OmRNATl WAL 
RECOGNmON OF THE DEPDSTT OF MICROORGANISMS 
FOR T>1E PURPOSES OF PATENT PROCEDURE 


rKTERNATlONAL FORM 


RECEIPT CN THE CASE OF AN ORIONAL DEPOSIT 
issued pvfsuant to Rule 7,1 by dtc 
rNTERNATIONAL DEPOSTTARY AUTHORITY 
tdcnliricd at the bottom of ihts page 


I, IDENTIHCATION OF THE MICROORGANISM 


Idcntificatiofi rercitncc given by the OEPOSfTOR: 

NN049560 


Accession nambcr given by the 
INTERNATIONAU DEPOSITARY AUTHORITY: 

DSM 14047 


11. SOENTinC DESCWPnON ANIWOR PROPOSED TAXONOMIC DESIGNATION 


The tmooorgafusm identiricd under I. above was accompanied by: 

(X > B scientific dcscriptum 

(X ) a proposed taxonomic designation 

(Mvic with • ctoss where applicable). 


III. RECEIPT AND ACCEPTANCE 


This Intcnutbnal Depositary Authority Accepts (he mtaoorgmisni idcntifted onder L above, which %ras lecctval by h on 2001-02-08 
(Date of the original dcpos(t)V 


IV. RECEIPT OF REQUEST FOR CONVERSION 


Ihc microorganism idcntifted under f above was received by this Intcmatkmal Depositaiy Authority on (date of original deposit) 
and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on (dale oT receipt of request 
for conversion). 


V. WTERNATIONAL DEPOSfTARY AUTHORITY- 


Narrie: 


DSMZ-OEUTSCHE SAMMLUNC VON 
MIKROORGANtSMEN UNDZELLKULTUREN (^ntbH 


Address: Mascherodcr Wcg lb 
D-38124 Braunschweig 


Sign3tiirt(s) of person(s) having the power to represent the 
tntcmational Dtposttary Authority or of authorized oOiciatCs): 


Date: 2001-02-19 


Vhere Rute 6.4 (d) applies, such dale is the date on yuhkA the ststus of international depostiafy authority was acqaircd. 
Form DSMZrBP/4 (sole page) 0196 


NZAS-0022451 


BUDAFEST TREATY ON THE IKTERNATtONAL 
RECX>GNrnON OF THE DEPOSIT OF MICROORCANISMS 
FOR THE mPOSHS OF PATENT PROCEDURE 


PCT/DK02/D0084 


INTERNATK>NAt FORM 

Novozymes A/S 
Krogshcjvej 36 
2 880 Bagsvaerd 
DENMARK 

VIABIUIY STATEMENT 
issued pumisnt to Rule 10.2 by the 
INTERNATIONAL DEPOSITARY AUTTIORITY 
kfentilicd at flie bonMn of this case 

1. DEPOSITOR 

II. IDENTinCATlON OF THE MICROORGANISM 

Nunc: Novozymes A/S 
Krogshejvej 36 

AddttsK 2880 Bagsvaerd 
DENMARK 

Accession number ^cn by tfie 
INTCRNATtONAL DEPOSITARY AUTHORITY: 
DSM 14047 

Date of the deposit or (he transfer*: 

2001-02-08 

UL VIABILITY STATEMEhrT 

Tlic vjalriiity or the miaoorganism tdemUffd ttfukr 0 above was te^ 2001 -02 "08 
On that date, (he said mlcfOOf£«nistn was 

(Xy viabte 


( )' 00 loAgcr viable 


IV. COhTDmONS UNDER WHICH THE VMBIUTY TEST HAS BEEN PERFORMED* 


V. INTERNATIONAL DEPOSITARY AUTHORHY 

Nitfnc: DSMZ-OEUTSCHE SAMMLUNG VON 

MlkROORGANlSMEN UND ZQXKULTUREN GmbH 

Sigaatufe(sl of persofi(5) having the power to repiesent the 
Intcrtiatiofttl DcposiUry Autbority or of ttuthortud onictil(5): 

Address: M«scherodef Weg lb 
0-38124 Orcvnschweig 

Date: 2001-02-19 


Indicate Ihe date of original deposit or. where a new dcposii or a Uansfo has been nude, the most recent relevant date (date of the new deposit or 
date of (be trtnsferl. 

In ihc cases referred to in Rtik IOJ(a) fu) and Oi»X «fcr to tfw most rcocm viabPiiy lest. 
Mailt wHfa a cross the ^iplicable box. 

rdrn U* the infonnalioR has been requested and if die rcsotts of the 


Form I^MZ-QP/9 (sole page) 0196 


NZAS-0022452 


BUDAPEST -mEATY ON THE IKIERNATIONAL 
RECOGNITION OF THE DEFOSTT OF MICROORGANISMS 
FOR THE PURPOSES OF PATENT PROCEDURE 


PCT/DK02/00084 


INTERNATIONAL FORM 


Novozymes A/S 
Krogshojvej 36 
2880 Bagsvaerd 
DENMARK 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7. 1 by the 
INTERNATIONAL OEPOSTFARV AUTHORITY 
identified at the bonorn of this page 

1- IDENTIHCATrON OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR; 

NN049561 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 14 04 8 

«. SQEmiFlC DESCRIPTION ANDi«R PROPOSED TAXONOMIC DESIGNATION 

Tlte microofgantsm identified under 1. above was accompanied by: 


(X ) 8 scicmific description 

(X ) a proposed taxonomic designation 


(Mark with a cross where applicable). 


Ul. RECEIPT AND ACCEPTANCE 

l\m International Dq>osrtary Authority accepts the microorgBnism kkmificd ondcf 1. ibove. which was received byrton 2001-02-08 
(Date of (he original deposit)'. 

IV. RECEIPT OF RE(?UEST FOR CONVERSION 

The micTQorcanisro identified under 1 above was received by Ihb tntefnaltonal Depositary Authority on (dale of orijUw! deposit) 
»d a re<)ucst to convcn the orieinal deposit to a deposit under the Budapest Treaty was fcccived by it on (date of rcccipi of request 
for conversion). 

y. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: DSMZ-DEUTSCHE SAI^IMLUNG VON 

MIKRCXmOANISMEN UNO 2ELLKULTUREN GmbH 

Sienaiufe(s) of pcrsoofs) hiving the power to represent the 
tntcmalioAat Depositafy Authority or of authoriied oITicialCs): 

Addiess: Maschcroder Weg lb 
0-38124 Draonscbwcig 

Oatt: 2001-02-19 


* Where Rule 6.4 (d) applies* such dale is the date on which the status of international dcposflary authority was acquired. 


Form DSMZ'BP/4 (sole page) 0196 


NZAS-0022453 


BUDAPEST TREATY ON THE INTERKATIONAL 
RECXXSNITK»< OF THE DEPOSIT OF MJCROORGANISMS 
FOR THE PURPOSES OF PATENT PROCEDURE 


PCT/DK02/00084 


INTERNATIONAL FORM 


Novozymes A/S 
Krogshojvej 36 
2880 Bagsvaerd 
DENMARK 

VIABIUTY STATEMENT 
bmcd purwant to Rule 10^ by ibc 
rNTERNATTONAL DEPOSITARY AUTHORITY 
tdentirted at (he bottom of this p«ge 


1. DEPOSITOR 

U. IDENTinCATlON OF THE MICROORGANISM 

Nttw; Novozymes A/S 
Krogshojvej 36 

Ad6nss: 2680 Bagsvaerd 
DENMARK 

Acccssbo nuftibet given by (he 
INTERNATIONAL DEPOSITARY AUTHORITY: 
DSM 1404 8 

Date of the deposit or Che trmsfcr': 
2001-02-08 

in. VIABILITY STATEMENT 

The vtibittty of the fniaoorganism tdentincd under II above was tested on 2 0 01 -02-08'. 
On that date, the said microorgaoisin was 

(X)' viable 


( y no longer viable 


IV, CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED* 


V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: DSMZ-DEUTSCHE SAMMLUNG VON 

MIKROORCANISMEN UND ZELUCULTUREN GmbH 

Sigtukture<s) of personfs) having the power to represent the 
International Dq»05itary Authortty or of authorized oflicijd(s): 

Address: Mascberoder Weg lb 
D-38134 Br«mschwetg 

Date: 2001-02-19 


Indtcaie the date of original deposh or. where a new deposh or a transfer has been made, die most reoem relcvmnt date (date oflhe new deposit or 
date of the trmsfef). 

In the cases referred to bi Rule 10.2(a) (ti) and On), refer to the most recent vtabtliiy lest 
Mart with a cross the applicable box. 

Fitt in if the tnlormatton has been re<iue£ted artd tf the rcsuhs of the lest were negative. 


Form DSMZ.BP/9 (sole page) 0196 


NZAS-0022454 


PCT/DK02/00084 

BUDATCST IKEATY ON TOE CNl^RNAlTOMAt 
RECOCMTICW OF THE DEPOSIT OF MICROORGANISMS 
FOR THE PURPOSES OP PATEhfT PROCEDURE 


INTERNATIONAL FORM 


Novozymes A/S 
Krogshojvej 36 
2880 Bagsvaerd 
DEINMARK 

RECEtPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by (he 

INTERNATIONAL DEPOSITARY AUTHORITV 
idemificd at the bottom of this page 


I. IDENnnCATlON OF THE MICROORGANISM 


IdemiRcstkm reference given by the DEPOSITOR: 

NN0495G2 


Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORnV: 

DSM 14 04 9 


n. SQENTinC DESCRIPTION ANDfOR PROPOSED TAXONOMJC DESIGNATION 


The micfoorganism tdemified undet 1. ateve was accompanied by: 

(X > a scicntinc description 

(X ) a proposed tsxonomtc dcstgnaiiori 

(M2it with a cross where applicable). 


III. RECEIPT AND ACCEPTANCE 


This Intemational Depositary Authority accepts the microoTganism tdcntiftcd under L above, which was received byiton 2001-02-08 
(Date of the originat deposit)*. 


IV. RECEIPT OF REQUEST FOR CONVERSION 


The mieioorganisni tdentiftcd under 1 above was received by this International Depositary Authority on (date of ongmal deposit) 
and a request to convert the origiro) deposit to a deposit under the Budapest Treaty was received by It on (date of receipt of request 
for conversion). 


V, INTERNATIONAL DEPOSITARY AUTHORITY 


Name; DSMZ-DELTTSCHE SAMMLUNG VON 

MIKROORGANISMEN UND ZELLKULTUREN GmbH 

Signaturc($) of person(s) hivinB the power to represent the 
International Dqx>siiafy Authority or of authorized ofTiciaUs): 

Address: Mascheroder Weg lb 
D-38124 Braunschweig 

Dale: 2001-02-19 


* Where Rule 6.4 (d) applies, such date is the date on which the status of inlemattonal depositary authority was acquired. 


Form DSMZ-BPM (sole page) 0196 


NZAS-0022455 


BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSTT OF MICROORGANISMS 
FOR THE PURPOSES OF PATENT PROCQ>UR£ 


PCT/DK02/00084 


IhflERNATtONAL FORM 

Novozymes A/S 
Krogsha j ve j 3 6 
2880 Bagsvaerd 
DENMARK 

VUBIUTY STATEMENT 
issued pufsuuu to Rule tO.2 by the 
INTERNATIONAL DEPOSITARY AUTHORnY 
tdentiried at the bottom of this page 

1. DEPOSITOR 

D. IDENTIHCATION OF THE MICROORGANI^ 

Ntmc: Novozymes A/S 
Krogshojvej 36 

Address: 2680 Bagsvaerd 
DENMARK 

Acecssion cnttnber given by the 
INTERNATIONAL DEPOSITARY AinHORITY: 
DSM 14049 

Date of the deposit or the tfansfer*: 

2001-02-08 

IlL VIABILITY STATEMENT 

The viability of the mlccoorssnlsni identified under 11 above was tested on 2001-02-06 
On Ihat dale, the said iRicroorganism was 

(K)^ viable 


( y no loc^ger vtal>te 


IV. OONDmOIS UNDER WHICH THE VlABlUTY.TEST HAS BEEN PERFORMED* 


V. INTERNATIONAL DEPOSITARY AUTHOiUTY 

Name: OSMZ-DEUTSCHE SAMMLUNC VON 

MiKROORCANlSMEN UND ZELLKULTUREN GmbH 

SigRature(s) of persof>(s) haring the power to represent the 
tatemaibnal Deposttary Aodiority or of authorized ofr»ciaI(s): 

Address: Mascheiodcr Wcg tb 
D-3SI24 Braunschweig 

Date: 2001-02-19 


iMficaic the date of original deposit or. where a new deposit or a transfer has been made, the most recent reterant date <daie of the hew deposit or 
date of the transfer). 

In dte cases ccfencd to In Rule tOlCa) (ii) and (iti). refer to the most recent viabiti^ test 
Marie with a cross the appltcabfe box. 

FBI tn if the {nforroation has been revested and if the results of the lest were nc^ive. 


Fom) DSMZ-BP/9 {sole page) 0196 


NZAS-0022456 


BUDAPEST TREATV ON THE INTERNATICWAL 
RECOGNTnON OF THE DEPOSIT OF MICROORGANISMS 
FOR THE PURPOSES OF PATENT PROCEDURE 


PCT/DK02/00084 


INTERNATIONAL FORM 


Novozymes A/S 
Krogshojvej 36 
2880 Bagsvaerd 
DENMARK 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued ptusoant to Rule 7.1 by the 
fNTERNATIONAL DEPOSITARY AUTHORiTV 
identified at the boetom of this page 

I. IDENnnCAT!ON OF THE MICROORGANISM 

MctUificaiion itrcrence givai by the DEPOSITOR: 

NN049564 

Accession number ^iven by the 
INTERNATIONAL DEPOSITARY AUTHORFrV: 

DSM 14051 

ir SaEKTIRC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The mkroorgantsnt idcniiflcd under t. above was accoropamed by: 


(X ) a sc'tcntiHc dcicnptton 


<X ) a proposed taxonomic designation 


(Mart with a cross where applicable). 


III. RECEIPT AND ACCEPTANCE 

this Intenuticnsl Depositaiy Authority accepts (he microor^ism tdenCiTtcd under I. above, which was rccctvcd byilon 2001-02-08 
(Date oftlK original deposit)'. 

IV. RECEIPT OF REQUEST FOR CONVERSION 

Tlie niicrooriKanism idcntined under 1 above was received by this Inicmational Depositaiy Authority on <da!e of ofigtBal deposit) 
and a requesi to convert the original deposb to a deposit under the Oudapcsl Treaty was ceceivcd by it on {date of fcceipi of request 
for convcfston). 

V. INTERNATIONAL DEPOSFTARY AUTHORITY 

Name: DSMZ-DEUTSCHE SAMMLUNG VON 

MIKROORGANISMEN UND ZEttKULTUREN GrabH 

St£natufe(s) of person(s) having Ihe power to icprescru the 
laiemationat Depositary Authority or of authorized ofriciaI($): 

Address: Maschecoder Wcg lb 
D-38124 Dratittschwttg 

Date: 2001-02-19 


' Where Rule 6.4 (d) applies, such date is the date on which the sutus of international deposiiaiy authority was acquired. 
Fonn DSMZ4)P/4 (sole page) 01 96 


NZAS-0022457 


BUDAPEST TREATY Oti THE INTERNATIONAL 
RKXKSNmON OF THE DEPOSIT OF MICR00RGANISN6 
FOR THE PURPOSES OF PATEhH* PROCEDURE 


PCT/DK02/00084 


INTERNATIONAL FORM 


Novozymes A/S 
Krogshojvej 36 
2680 Bagsvaerd 
DENMARK 


L DEPOSITOR 

n. IDENnnCATTON OF THE MICROORGANISM 

Ntmc: Novozymes A/S 
Krogsh0jvej 36 

Addnss: 2880 Bagsvaerd 
DENMARK 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORTTY: 
DSM 14051 

Date of the dqiostt or the trmsfef': 
2001-02-08 

III. VIABIUTY STATEMENT 

Tbe rabtiityoTiKcmiciootgsntsmtdcntiricdtmdcr Ui^ 2001^02 -08 
On tbn liste, the Sftid mfcnxM:ganism was 

(Xy vbble 


{ y no longer viable 


IV. CONDITIONS UNDER WHICH THE VIABIUTY TEST HAS BEEN PERFORMED* 


V. INTERNATIONAL DEPOSITARY AUHWRITY 

Nime: pSMZ-DEUTSCHE SAMMLUNG VON 

MIKROORCANISMEN UNO ZELUCULTUREN GmbH 

5ignaiiirc(s) of pcrson(s) bavii^ ttkc power to represent the 
International Oepositaiy Authority or of authorized ofTico^ts): 

A^tst: Mascherodcr Wcg lb 
D-J8 124 Braunschtwerg 

Date; 2001-02-19 


Indicate the date of origM deposU or. where ■ new deposit or a trtasfer has been made, the most recent relevant dale (d«c of the new deposit or 
date of the transler). 

la the cases teferred to in Rule 102(8) fn*) and (iii). refer to the most recent viabi% test 
Mcfk with a cross Ovt appficabtc box. 

nn n if the information has been requested and if the results of the test were negative. 


Fcixn 0SMZ-BPy9 (sote page) 0196 


VIABIUTY STATEMENT 
issued pursuant to Rule 10.2 by the 
INTERNATIONAL DEPOSITARY AlTTHORnY 
identified al the bottom of this page 


NZAS-0022458 


